W MEASUREMENTS AND PROSPECT!
WITH ATLAS
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A

5t Mlotivations

2

¢ Cross-Sections at 7 TeV and expected event

yield

¢ Asymmetry Measurements

¢ W mass prospects

2 First W results from ATLAS
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EXPECTED

CROSS-SECTIONS
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CROSS-SECTION

MEASUREMENTS

% Pt > 25 GeV lepton

o« Massing Et > 25 GeV

—_

¢ Expected uncertainty
(stat+sys , no lumi):

~5% after 50 pb!

—

3 ~2.5% after 1 fb-!
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~tactor of 2 less W’'s at 7 TeV
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PDFSsS AND
CONSTRAINTS

7 TeV LHC parton kinematics
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— -

2¢ Strong Asymmetry
from production
mechanism

A

¢ Very sensitive to

PDF

‘¢ either use lepton
asymmetry or
reconstruct W

do (W) /dyyw+ — do(W™) /dyy -

e do(W)/dyw+ + do(W ™) /dyw-

W production depends mainly on the u(z) and d(z) distributions,

1/~ mainly on the d(z) and u(z)

£
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hope to reduce error on low x

gluon distribution by~40%
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VW MASS PROSPECTS

arXiv:0901.0512; CERN-OPEN-2008-020 (14 TeV)
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SYSTEMATICS FOR
EARLY MEASUREMENT

o My, (stat.) 120 106 61 57
o My (scale) 110 110 110 110
o My, (resol) 5 5 S 3
o My (tails) 28 <28 28 <28
o My (eff.) 14 - 14

o My, (recoil) - - 200 200
o My, (bkg) 3 3 3 3
o My, (PDF) 25 25 25 25

SN-ATLAS-2008-070

couple hundred MeV at 15pb-!
< 10 MeV ultimate goal
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ATLAS STATUS

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

n=-n(tan(®/2))

Toroid Magnets  Solenoid Magnet  SCT Tracker Pixel Detector TRT Tracker

7000 Tons
25 m height
46 m length
0.1 billion channels

Detector Channels % Operational
Pixel 80 M 97.5%
SCT 6.3 M 90820
TRT 350 K 98%
Lar EM CAL 170 K 98.5%
Tile Cal 9800 92%:8%
HEC 5600 BRI
Forward LAr 3500 100%
Calo Trigger 7160 99.8%
muon RPC Trigger 370K 99.7%
muon TGC Trigger 320K 100%
MDT 350 K 99.7%
CSC Sl 98.5%
RPC 370 K 9755
TGC 320 K 98.8%
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BEAM CONDITIONS
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Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST
Event with 4 Pileup Vertices
in 7 TeV Collisions

N
-
NN NN




TRACKING
COMPARISONS
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Preliminary

A

¢ Excellent description of
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ID, material, beam spot

2%5 2 15 1 -05 0 05 1 15 2

“¢dn/dn paper at 900 !

S
—
o

GeV accepted R L M
_}g QZE
/A o E -:
2¢7 TeV paper 1n the 2
works e

655 2 15 -1 -05 0 05 1 15 2 25
n

Friday, June 25, 2010



MUON PERFORMANCE

At least one muon

m (J/IP) combined with tracker
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ELECTRON/PHOTON
PERFORMANCE
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OBSERVATION OF W
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Entries / 5 GeV
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by multijet production
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MUON PRESELECTION
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fa—

—

MISSING ENERGY

: Based on

topological clusters

¢ Evaluated at the

electromagnetic
energy scale

¢ Important in the

muon case 1s the
correction from the
muon !
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BACKGROUND
ESTIMATION ELECTRONS
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BACKGROUND
ESTIMATION MUONS

=
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MC/Data

> 1.0 + 0.5(stat) + 0.7(syst
ditferences (stat) = 0.7(syst)

Friday, June 25, 2010



Run: 152845, Event: 3338173

E.™*=41 GeV
M. =83 GeV

in 7 TeV collisions

Muon: 3 Pixel hits, 8 SCT hits, 17 TRT hits, 14 MDT hits, Z~0.1 mm from vertex,
ID-MS matching within 1 GeV, E{™'ss (calorimeter only) ~ 3 GeV
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TIGHT SELECTION
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Missing Er > 20 GeV

- Transverse Mass > 40 Ge

Tighter electron selection

Isolated Muon

Observe
17 Electron Events
40 Muon Events
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W EXPECTATIONS

Electrons

Muons

Signal 20.7x1.7 (syst) 4.5 (lumi) 95.9:3.6(syst)=5.2 (lumi)
Bk round 2.0 1.2 (stzcl)li)i.j (syst)+0.2 2.8+0.5 (stezicl)li)i ) 8(syst)=0.6
PotgbHxpetic I .124(.s5t?1t3 I:;l 11)7 (syst) 28.7+0.5 (sta(tltl)lir-fi .)9 (syst)=5.7
Observed 17 40
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PROPERTIES OF W
CANDIDATES
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At 14 TeV,
at 7 TeV cross-sections down by ~4

> ' L =
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—>>>K<<- Even at 7 TeV 8 : . o® v W—sev [2TeV] E
o o % - m“”... ® = W—=ev -

we begm getting ;110'1_ . 0 47 E
e - s ., o Didets .
sensitivity over ® 1071 Q¢ - .
Tevatron at low — T Py .

l . . = ..m’i u T Y =
uminosl - oA i i
vy 107 "+ .H. ﬂ Y 1 E

S | 10°- e i +++ 3_
2 Stay tuned! a
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¢ LHC will offer unprecedented number of W's

for a variety of studies:

2

2 Detector Commissioning

NA

‘¢ Precision Electroweak Physics

A

¢ Backgrounds for ‘new’ physics

A

¢ Just getting started but excellent early results
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